To assess health-related quality of life (HRQOL) in men with erectile dysfunction.
A lthough erectile dysfunction commands a great deal of attention in medical care, research seldom focuses on assessing health related quality of life (HRQOL) in men with this complaint. The majority of published reports in this area concern the evaluation of specific diagnostic and therapeutic strategies. [1] [2] [3] [4] [5] [6] Indeed, the field has advanced significantly in recent years with the advent of intracavernosal injection [7] [8] [9] [10] and intraurethral therapy. 11 As health care increasingly moves to the primary care setting, generalists must be more attuned to the pathophysiology, treatments, and psychosocial impacts of erectile dysfunction in their patients. The impact of erectile dysfunction on HRQOL is of particular concern to primary care physicians as they work to balance a variety of conditions and treatments, all of which may affect HRQOL.
Erectile function may be impaired by a number of conditions, both physical and psychological, and is a welldocumented potential outcome of treatment for prostate cancer. Sexual function also declines with advancing years. The Massachusetts Male Aging Study demonstrated that rates of complete erectile dysfunction triple from 5% to 15% between ages 40 and 70. 12 Despite these expected decreases in function, sexual interest persists. In a sample of 427 veterans, Mulligan and Moss found that although sexual function declined, sexual interest remained present, albeit diminished, among older veterans. 13 As the U.S. population continues to age, erectile dysfunction is likely to become an even more prevalent issue for patients. Although much is known about the pathophysiology of erectile dysfunction, 14 relatively little is known about how it affects men's daily lives. 15, 16 In this study we sought to describe the impact of erectile dysfunction on HRQOL.
METHODS

Subjects
Patients were recruited both from the urology clinic at our university medical center and from the urology clinic at our affiliated Veterans Affairs (VA) Medical Center. Fifty-four consecutive men who scheduled appointments in the private university urology clinic for a primary complaint of erectile dysfunction from July through October 1994 were recruited to enter the study. Patients were mailed a letter of introduction along with the HRQOL questionnaire and a stamped return envelope 1 week prior to their scheduled appointment. Twelve patients scheduled their appointment less than 1 week in advance and were verbally recruited, then hand-delivered the letter of introduction, questionnaire, and return envelope. Patients in the VA population were recruited from a list of 52 men who had previously been prescribed a vacuum erection device for erectile dysfunction but were awaiting shipment of the device as of July 1994. A letter of introduction was mailed to each patient along with the HRQOL questionnaire and a stamped return envelope. Telephone reminders were used for all patients not responding within 4 weeks. Patient selection criteria were designed to capture the largest possible group of men who had initiated medical care for their chief complaint of erectile dysfunction. Because care is accessed and administered so differently in the populations from which we could recruit, we structured our study to cast the widest possible net.
Our rationale for choosing these study populations was to begin to collect descriptive data from as divergent a group of subjects as we could find, most of whom have until now been largely overlooked in HRQOL research because of the elective nature of their condition. We excluded patients who could not read and write English and those who did not wish to participate in the study. We did not exclude or attempt to stratify patients based on the etiology of their erectile dysfunction. Our study was approved by our institution's Human Subjects Protection Committee.
Outcome Measures
Both general and disease-specific measures were included in the questionnaire. The instrument contained three established, validated HRQOL measures, a medical comorbidity checklist, a sociodemographic section. The RAND 36-Item Health Survey (SF-36) was used to assess general HRQOL. [17] [18] [19] This previously validated, self-administered, 36-item questionnaire addresses eight domains of quality of life: physical function, bodily pain, vitality, role limitations due to physical problems (role-physical), general health perceptions, emotional well-being, social function, and role limitations due to emotional problems (role-emotional). The first four domains are considered the physical domains and the last four are considered the emotional domains. The eight domains are scored separately from 0 to 100 with higher scores representing better HRQOL. Patient scores were compared with age-matched population normals presented in the SF-36 manual. 20 Sexual function and sexual bother were assessed using the UCLA Prostate Cancer Index. 21 This previously validated, self-administered instrument was designed to measure disease-specific HRQOL in sexual function, sexual bother, urinary function, urinary bother, bowel function, and bowel bother. Only those seven questions relating to sexual function and bother were included in our questionnaire. Guyatt et al. have emphasized the importance of including global assessment items in HRQOL scales, 22 and the UCLA Sexual Function scale includes such an item. This instrument employs 0-100 scales with higher scores representing better HRQOL. It was validated in patients with and without cancer, many of whom had erectile dysfunction; hence, it was thought to be appropriate for men with a chief complaint of erectile dysfunction.
The marital interaction scale from Cancer Rehabilitation Evaluation System Short Form (CARES-SF) was used to assess each patient's relationship with his sexual partner. [23] [24] [25] [26] This scale includes a set of items for those in significant relationships and an alternative set of items for those not in such relationships. The CARES-SF has been validated in a variety of clinical settings and is scored from 0 to 4 with lower scores representing better HRQOL. It has not been routinely used in noncancer patients.
Medical comorbidity was elicited using a 12-item medical checklist, developed from an established comorbidity rating scale, the Incidence of Coexistent Disease (ICED). 27 Sociodemographic questions included items on race, gender, age, smoking history, marital and employment status, education and income.
The survey instrument took approximately 25 minutes to complete. The marital interaction, sexual function, and sexual bother scales are included in Appendix A.
Statistical Analysis
Descriptive statistics for sociodemographic and comorbidity data are presented. Scale scores for HRQOL are presented as means and standard errors. Results from the two populations were not statistically compared in this analysis because of the great underlying differences between the two samples. Rather, HRQOL data from several other populations are presented for comparison. Sociodemographic variables were compared using 2 analysis. Pearson product-moment correlation coefficients were calculated among the HRQOL scales and between the continuous sociodemographic variables and HRQOL scales using SAS (SAS User's Guide, Statistics. 5th ed. Cary, NC: SAS Institute; 1985). Bivariate analyses were performed for categorical sociodemographic variables with sexual function and sexual bother using Student's t test with ␣ ϭ 0.05.
RESULTS
Subjects
Of 61 men presenting to the private university urology clinic with a chief complaint of erectile dysfunction, 52 kept their appointments and therefore were considered eligible for the study. Thirty-five (67%) of these men completed and returned the survey. This response rate was similar whether men were mailed the survey (27 of 40, 68%) or were given the survey personally (8 of 12, 67%). Telephone reminders yielded no additional surveys. In the VA population, 22 (42%) of the patients recruited returned the initial survey. Of the 30 patients who did not complete the survey, 2 were physically unable to do so secondary to illness and 12 did not have a correct address or telephone number on file at the VA. No other information on the nonrespondents was available. Their results were not included in the study. Table 1 displays the demographic and comorbidity characteristics of the subjects.
Performance of the Instruments
Descriptive statistics and reliability estimates for the HRQOL measures are not shown. There was good internal consistency with Cronbach's ␣ coefficients, 28 exceeding 0.79 for all scales. Only three surveys had missing data (each on the marital interaction scale) suggesting that the survey was not difficult to complete. In each of these three cases, at least 50% of the responses were present, and the missing data were replaced by using an average score of the known responses as described in the SF-36 Manual. 20 The universally low sexual function and sexual bother scores validate the entry criterion for our study. Table 2 illustrates general HRQOL as measured by SF-36 for the total patient population as well as for the VA and university samples individually. Scores for patients with type II diabetes or hypertension, 20 men undergoing radical prostatectomy, 21 older men without prostate cancer, 21 and age-referenced population normals 20 are presented for comparison. A difference of 6 to 8 points is generally considered to be clinically meaningful. 29, 30 The university respondents scored slightly lower than population normals in social function, role-emotional, and emotional well-being. The VA respondents scored lower than expected in all eight domains. Table 2 also shows the results of the CARES-SF (marital interaction) and UCLA Prostate Cancer Index (sexual function and sexual bother) scales for the VA and university groups, the comparison populations, and two other populations: men with nonprostrate cancers (such as lung and colon) and men with various stages of prostate cancer. 25 Correlation coefficients and associated p values between domains are presented in Table 3 for the total sample. A significant correlation was seen between sexual function and marital interaction ( r ϭ Ϫ .33, p ϭ .01) although not between sexual bother and marital interaction ( r ϭ Ϫ .15, p ϭ .26). Note that a higher score on the CARES-SF marital interaction scale represents poorer HRQOL in this domain, hence reversing the sign of the correlation coefficient. Sexual function also correlated significantly with general health perceptions ( r ϭ .34, p ϭ .01), role-physical ( r ϭ .29, p ϭ .03), and role-emotional ( r ϭ .30, p ϭ .03). Sexual bother did not correlate significantly with any of the eight general HRQOL domains. Marital interaction correlated significantly with all of the general HRQOL domains except bodily pain. Of these, general health perceptions ( r ϭ Ϫ .52, p ϭ .0001) and emotional well-being ( r ϭ Ϫ .47, p ϭ .0003) had the highest correlation coefficients.
General Health-Related Quality of Life
Sexual Function, Sexual Bother, and Marital Interaction
Among the various sociodemographic comparisons in the total sample, shown in Table 4 , no racial differences (white vs nonwhite) were seen for sexual function or sexual bother. Despite similar sexual function scores for whites and nonwhites, the latter group trended toward 
DISCUSSION
Our study has several important findings. First, the emotional domains of the RAND SF-36 are more profoundly affected by erectile dysfunction than are the physical domains. In both university clinic and VA clinic patients, erectile dysfunction was associated with worse psychosocial function than in population normals. Only the veterans, however, scored worse in the physical domains. This suggests that erectile dysfunction is more likely associated with impairments in mental than in physical HRQOL domains. The observation that veterans scored substantially lower than population normals on the physical domains is consistent with clinical experience regarding the generally poorer physical health of this population.
Second, erectile dysfunction is a component of quality of life distinct from the bother it causes. Indeed, the correlation coefficient of only 0.41 between sexual function and sexual bother indicates that some men with erectile dysfunction are less troubled than others by their dysfunction. Several observations support this conclusion. Among all respondents, sexual function correlated weakly with three of the general HRQOL domains (social function, vitality, and emotional well-being), but sexual bother did not correlate with any. In addition, sexual function demonstrates a weak but significant correlation with marital interaction (r ϭ Ϫ.33, p ϭ .01), but sexual bother does not. This emphasizes that men's spousal relationships may be interdependent with their sexual function, while their sexual bother appears to be independent of this interaction. Finally, despite similar sexual function scores, nonwhites showed a trend toward more bother from their erectile dysfunction than did whites, suggesting that subset analyses in larger samples may illuminate this finding. Hence, when evaluating men with erectile dysfunction, physicians must separate actual sexual performance from its emotional impact.
Third, it is imperative to include disease-specific domains to achieve a fuller picture of HRQOL. The low correlation coefficients between sexual function and bother and the SF-36 domains demonstrate that general HRQOL measures alone do not adequately capture disease-specific impairments in patients' quality of life. Although the low correlations may partially reflect the uniformly low sexual function and bother scores across all our patients, similar low correlations between the SF-36 and sexual do- mains were also seen in a different population we have studied following treatment for prostate cancer (unpublished data). Lastly, among the sociodemographic and comorbidity factors, only income was associated with group differences in sexual function (p ϭ .03), while none correlated with sexual bother. That affluent men with erectile dysfunction reported better sexual performance than men with lower incomes, despite similar bother, suggests that they may present for evaluation earlier in the course of their impairment. As most of the lower-income individuals were in the VA population (for which financial status should not limit access to health services), this observation may reflect nonfinancial barriers to access to care. Alternatively, this finding might disappear if corrections were made for multiple comparisons.
Several other investigators have reported the interactions between erectile dysfunction and various HRQOL domains. Recently, Georghiu et al. examined HRQOL in men before and after treatment with intracavernosal injection therapy. 15 They used the Duke Health Profile for General Mental Health, Social Health, Self-Esteem, Anxiety, and Depression and an instrument developed at Case Western Reserve University to measure frequency of intercourse, quality of erections, and general sexual satisfaction. Their patients' mean baseline quality of erection score of 3.8 (possible range, 0-8, higher is better) is consistent with our patients' mean score of 45 (possible range, 0-100) on our quality of erection item. Unlike our 16 This study primarily focused on differences in sexual function and desire before and after treatment, but it did include a global item assessing the extent to which "sexual wishes," "erectile capacity," and "orgasm function" affected quality of life. Although the study did not use any general HRQOL scales, half of these patients felt that the decreased erectile function following radiation therapy affected their quality of life "much" or "very much." This is consistent with our finding that HRQOL is impacted by erectile dysfunction; however, our results suggest that the emotional HRQOL domains are affected more severely than the physical domains. Contrary to the Massachusetts Male Aging Study, 12 we found no correlation between erectile function and number of comorbidities or age, although patients' ages in the two studies were fairly uniform.
Any health impairment may provide a source of emotional distress and may in turn manifest as a change in HRQOL. When a man seeks help for erectile dysfunction, he is likely to be particularly sensitive to the distress caused by his problem. Typically, a man lives with his dysfunction for several months or years before seeing a physician for medical attention. The impetus for his visit may be a discussion with his partner, some significant life event, or something as simple as a magazine article. Regardless of what the catalyst is, patients with erectile dysfunction clearly need physicians who are at once compassionate and knowledgeable about the physical and psychosocial effects of this embarrassing clinical entity. It is also clearly difficult to dissect the HRQOL impairment associated with the erectile dysfunction from that which may result from other related conditions such as diabetes or hypertension. It is less clear whether other men do not seek intervention because they are less distressed or more embarrassed. The sensitive clinician may have difficulty sorting out the various potential sources of anxiety in order to intervene successfully. These issues present numerous methodologic challenges when studying HRQOL in men with erectile dysfunction. Certainly, it is challenging for researchers to provide data that can be clinically helpful while provoking innovative thought about this condition. To build a foundation for such work, we must first paint a picture of HRQOL with broad brush strokes, such as those presented here. Subsequent questions can then be addressed at teasing out the fine details of men's life experience with erectile dysfunction.
Our study has several specific limitations. The relatively small sample sizes may not have provided sufficient power to identify differences with comparison populations. The lower response rate in the VA patients may also have introduced systematic errors in reported HRQOL scores (higher or lower). In our sociodemographic data, we cannot exclude the potential problem of multiple comparisons as an explanation for the statistically significant difference in sexual function between the low-and highincome patients. In addition, the two patient groups were very distinct from each other in many ways, potentially limiting the generalizability of our findings. The retrospective, cross-sectional nature of the study design may have introduced still other biases. Conversely, the fact that 50% of the sample was nonwhite adds an important dimension to the interpretation of our results.
With increased attention to patient-centered medical outcomes in recent years, greater emphasis has been placed on such variables as HRQOL. This should be particularly true for a patient-driven symptom such as erectile dysfunction. Hence, generalists and urologists should be especially cognizant not only of the physical problems associated with erectile dysfunction, but also with the impact it has on men's daily quality of life. Our study documents profound impairment in many domains of HRQOL among men with erectile dysfunction. Not surprisingly, the emotional issues raised by this problem appear to be significant. To provide helpful diagnostic and therapeutic interventions for these patients, we must remain aware of the myriad ways in which erectile dysfunction can alter men's HRQOL. This has clinical relevance in patient care and in investigational protocols. Armed with a richer database that includes HRQOL as well as the more familiar pathophysiologic measures, we can then provide better care for men with erectile dysfunction.
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